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1. SCOPE

1.1 Scope. This requirenment defines the nechanical, electrical,
and electronic characteristics for a Portable Torque Wench
Cal i brator. This equipnent is intended to be used by Navy
personnel in shipboard and shorebased | aboratories to calibrate
various torque wenches, torque screwdrivers, and torque
multipliers. For the purposes of this requirenent, the Portable
Torque Wench Calibrator shall be referred to as the PTWC

1.2 PTWC System The PTWC system shall consist of the torque
| oader, torque transducer(s), digital torque indicator, reaction
posts and fixtures, square adapters, and torque extension arm al
contained in the torque | oader case.

2. APPLI CABLE DOCUMENTS

2.1 Controlling Specifications. M L-T-28800, "Mlitary
Speci fication, Test Equipment for use with Electrical and
El ectroni ¢ Equi pment Ceneral specification for,"” and all docunents
referenced therein of the issues in effect on the date of this
solicitation shall forma part of this requirenent.

3. REQU REMENTS

3.1 General. The PTWC shall conformto the Type 11, Cass 5
Style E requirenents as specified in ML-T-28800 for Navy
shi pboard and shorebased use as nodified bel ow. The use of
material restricted for Navy use shall be governed by M L-T-28800.

3.1.1 Design and Construction. The PTWC design and construction
shall nmeet the requirenments of ML-T-28800 for Type Il equi pnent.

3.1.2 Power Requirenents. The PTWC shall operate from a source
of 103.5V to 126.5V at 50 Hz and 60 Hz (5% singl e-phase i nput
power as specified in M L-T-28800.

3.1.2.1 Battery Power. The PTWC shall have a seal ed battery that

w |l provide power for operation for at |least 8 hours. The unit
shall have a charger that charges the battery while the unit is
connected to line power. The battery shall not be damaged when
the unit is idle or operating under line power for at |east 72
hour s.

3.1.2.2 Fuses or Circuit Breakers. Fuses or circuit breakers
shall be provided. |[If circuit breakers are used, both sides of
t he power source shall be automatically disconnected from the
equi pnent in the event of excessive current. |[If fuses are used,

only the line side of the input power line, as defined by ML-C
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28777, shall be fused. Fuses or circuit breakers shall be readily
accessi bl e.

3.1.2.3 Power Connection. The requirenments for power source
connections shall be in accordance with ML-T-28800 with a 6-foot
(1.8 neter) mninum|length cord.

3.1.3 D nensions and Weight. Maxi mum di nensions shall not exceed
30 inches (76.2 cn) in width, 9 inches (22.9 cn) in height, and 15
inches (38.1 cnm) in depth. The weight shall not exceed 70 pounds
(31.8 kog).

3.1.4 LithiumBatteries. Per ML-T- 28800, lithiumbatteries are
prohi bited w thout prior authorization. A request for approval
for the use of lithiumbatteries, including those encapsulated in
integrated circuits, shall be submtted to the procuring activity
at the time of subm ssion of proposals. Approval shall apply only
to the specific nodel proposed.

3.2 Environmental Requirenments. The PTWC shall neet the
environnmental requirenments for a Type Il, Class 5, Style E
equi pnment with the deviations specified bel ow

3.2.1 Tenperature and Hum dity. The PTWC shall neet the
condi ti ons bel ow

Tenperature (°C) Relative Humidity (%

Qper ati ng 10 to 30 95
30 to 40 75
Non- oper at i ng -40 to 70 Not Control |l ed
3.2.2 Electromagnetic Conpatibility. The el ectromgnetic

conpatibility requirements of ML-T-28800 are limted to the
following areas: CEO1, CEO3, CS01, Cs02, CS06, REO1, REQ2, (14
KHz to 1 GHiz), and RS03.

3.3 Reliability. Type Il reliability requirenents are as
specified in M L-T-28800.

3.3.1 Calibration Interval. The PTWC shall have an 85% or
greater probability of remaining within tolerances of all
requirenments at the end of a 12 nonth peri od.

3.4 Mai nt ai nability. The PTWC shall nmeet the Type 11
mai ntai nability requirenments as specified in ML-T-28800 except
the | owest discrete conponent shall be defined as a repl aceable
assenbly. Certification tinme shall not exceed 60 m nutes.

3.5 Performance Requirenents. The PTWC shall provide the
follow ng capability as specified below Unl ess ot herw se
i ndicated, all requirenents shall be nmet followng a 30-m nute
warmup time.
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3.5.1 System Requirenents. Al'l the paragraphs of this PTWC
specification shall apply to torque in the clockw se and
countercl ockwi se direction during torque generation, neasurenent
and control .

3.5.1.1 Torque Range. The PTWC shall neasure and display static
bi -directional torque throughout the range of 0 to 800 Lb-ft.

3.5.1.2 Qperator Interface. The PTWC s configuration shall allow
a single operator to generate and control the torque with one hand
using a maximum of 10 | b force applied to the input hand wheel
control

3.5.1.3 Stability. The PTW shall hold the applied | oad stable
within 10 counts for a m ninmum of 5 m nutes.

3.5.1.4 Generation. The PTWC shall generate and control torque
t hroughout the range of 0O to 800 Lb-ft (bi-directional). The
system used to generate and/or control torque shall not use
wei ghts. The PTWC shall be able to generate 800 Lb-ft torque from
an unl oaded node in a maxi mum of 3 m nutes.

3.5.1.5 Setability. The PTWC shall have the ability to set the
output torque (bi-directional) to an exact cardinal test point

value in the range of 0 to 800 Ib-ft with a tolerance of (0.005
[ b-ft.

3.5.2 Torque Loader Requirenents. The PTWC shall have a torque
| oader that neets the follow ng requirenents.

3.5.2.1 Manual Torque Generation. Torque shall be manually
generated by the operator within the requirenents of paragraph
3.5.1.1 through 3.5.1. 2.

3.5.2.2 Torque Tool Capability. The PTWC shall have a nechani sm
to vary the distance fromthe torque transducer to the reaction
post over the range of 7 to 19 inches (17.8 to 48.3 cm, as a
m ni mum

3.5.2.2.1 Wench Extension Fixture. The PTWC shall have a
wrench extension fixture that nmounts on the torque | oader which
extends the working length to the reaction post at |east an
additional 17 inches (43.2 cm over the nom nal torque | oader
range specified in paragraph 3.5.2.2 for the calibration of |ong
handl ed torque wenches. The PTWC shall have a total range when
the wench extension fixture is nmounted of at |east 36 inches
(91.4 cm.

3.5.2.3 Reaction Post. The PTWC shall have a reaction post. The

reacti on post shall be easily renovable. The reaction post shal
al so nount into the wench extension fixture.
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3.5.3 Torgque Indicator. The PTWC shall include a two-channel
t orque i ndi cator

3.5.3.1 Indicator Accuracy. The indicator shall have an accuracy
of (0.01%FS or better.

3.5.3.2 Torgque Resolution. The indicator shall have a resol ution
of (10,000 counts or better.

3.5.3.3 Torque Peak Hold. The PTWC shall be capabl e of hol ding
and indicating the maxinmum torque applied during a torque
measur enent cycle. The peak hold shall have automatic and manua
reset.

3.5.3.4 Zero Set. The PTWC indicator shall have a push button to
zero the display when the load is renpved.

3.5.3.5 Torque Display. The PTWC shall have a display that is
easily operated fromthe front panel. The PTWC shall display the
followng torque units: |Ib-ft, Ib-in, Nm mKg.

3.5.6 Torgue Transducers. The PTWC shall have a set of at | east
two torque transducers that can transduce torque to the foll ow ng
tol erances or better:

Cel | Cel |

Range Accur acy
0-50 Lb-ft (0-68 N-m (0.2 %V
0-800 Lb-ft (0-1085 NmM (0.2 %V

3.5.6.1 Transducer Overl oad. The torque transducers shall be
able to withstand an overload condition of at |east 150% of the
i ndi vi dual transducer’s range.

3.5.6.2 Transducer Cables. All cabling shall be included to
connect the transducers to the PTWC and/or indicator.

3.5.6.3 Torque Transducer Conpatibility. The torque transducers
shall be fully conpatible with the torque | oader and the torque
i ndi cat ors. The adapters designated in section 3.7 can be
utilized to achieve the conpatibility requirenents.

3.5.7 Safety. Design of the PTWC shall be inherently safe. Any
reaction posts or simlar structures attached to the frane shal
be designed to a safety factor of 5 or better on ultinmate nmateri al
strengt h. Fai l ure nodes of external nmenbers shall not entai
fracturing of pins or stripping of threads, or simlar failures
resulting fromel ongation of holes, or bending of pins.

3.6 Operating Requirenents. The PTWC shall provide the follow ng
operating capabilities.
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3.6.1 Front Panel Control Requirenments. All nobdes and functions
shall be operable using front panel controls. The |ocations and
| abeling of indicators, controls, and switches shall provide for
maxi mum clarity and easily understood operation wthout reference
to tables, charts, or flow diagrans.

3.6.2 Error Correction. During calibration, the PTWC shal
provide the capability to accept and store corrections for all
measur enent deviations from nom nal conditions. This correction
capability shall be operational fromthe front panel control. The
PTWC shal|l be capabl e of changing any calibration factor or other
correction data stored in nmenory of the PTWC wi thout renoval of
any nenory circuits or devices. The calibration constants may be
changed only if the switch (not a key switch) on the rear panel is
enabl ed.

3.6.3 Self-Test. The self-test shall conprise two sel ectable
| evel s, an operational test to determine if the instrument is
operationally ready, and a second |evel diagnostic test to
di agnose and isolate faulty field replaceabl e nodules. Wen the
self-test function is initiated, an auto-sequenced i nternal
operation test shall be perforned. The diagnostic test shall be
sel ectabl e only by deliberate operator comrand.

3.7 Accessories.

3.7.1 Adapters. The PTWC shall include the follow ng adapters to
all ow the proper interface with common torque tools or transducers
and the torque | oader.

3.7.1.1 Square Drive Adapter plates. The PTWC shall have a set
of adapter plates to connect square drive torque tools to the
torque transducer(s) that consist of the 1/4 inch; 3/8 inch; 1/2
inch; 3/4 inch sizes.

3.7.2 Case. The PTWC shall be contained in a rugged case. Al
adapters, cords, and accessories shall be stored in the case and
mounted to prevent novenent during transportation. The i nput
drive hand wheel may be nounted external to the case. The case
shall have handles located in such a way to allow either one or
two people to carry the PTWC

3.8 Munual. At |east two copies of an operation and mai nt enance

manual shall be provided. The manual shall neet the requirenents
of ML-M 7298.

3.8.1 Calibration Procedure. The manual shall provide a
calibration procedure for the PTWC i n accordance with M L-M 38793.
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